Thyrotropin-releasing hormone stimulates MAP kinase activity in GH3 cells by divergent pathways. Evidence of a role for early tyrosine phosphorylation.
Regulation of the mitogen-activated protein (MAP) kinase by thyrotropin-releasing hormone (TRH) in GH3 rat pituitary tumor cells was investigated. Both TRH and epidermal growth factor (EGF) acutely activated this enzyme, via tyrosine and serine/threonine phosphorylation. Down-regulation of cellular protein kinase C (PKC) only partly inhibited the phosphorylation of MAP kinase by TRH, suggesting both PKC-dependent and -independent pathways. Both TRH and EGF similarly increased the phosphorylation of raf-1, by a PKC-independent mechanism. Both TRH and EGF stimulated the formation of a ras-GTP complex. This activation of ras by growth factors is thought to involve the tyrosine phosphorylation of Shc. EGF stimulated the tyrosine phosphorylation of three Shc proteins and their subsequent association with its receptor. TRH stimulated the tyrosine phosphorylation of the 52-kDa Shc protein, although neither phorbol esters nor the calcium ionophore A23187 had any effect, indicating that this effect of TRH was not dependent on PKC. Both TRH and EGF induced the association of tyrosine phosphorylated Shc proteins with a fusion protein containing SH2 and SH3 domains of Grb2, another important component in ras activation. These results provide evidence that MAP kinase is acutely activated by TRH through a PKC-dependent pathway as well as a second pathway possibly involving tyrosine phosphorylation.